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(57) Abstract 

In accordance with inputted half-tone data, the 
table of recording rates with dark ink is referred to first 
and it is determined by a systematic dithering method 
whether dark dots arc formed or not. If it is determined 
that dark dots are formed, a pieozoelectric element 
(PE) of the head of the ink is driven to form dark dots 
and a result value (RV) is calculated. On the other 
hand, if it is determined that dark dots are not formed, 
the result value RV is 0. In accordance with the 
inputted half-tone data, it is judged by a method of 
error diffusion whether dots are formed with low 
darkness ink or not. Further, the result value is 
calculated. As a result, the darkness error between a 
formed image and the original image is decreased to a 
minimum by the ON/OFF of light dots. Therefore, 
when a printer which prints by using dots whose 
darkness per unit area is different is used, the ON/OFF 
of ihe diiTcicni types of dob arc Buct{iiiiiciy determined 
and the quality of the printing can be improved. 
Further, a constitution wherein the presence/absence of 
dots of achromatic color ink influences the formation 
of dots of cyan ink may be employed. 
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*>. *B LTI^HJRWHIIBt— $ c (x, y ) li. »je'T4flR-f >$C)HSHt 
— S» t8*ttt0)»ft**D?LT*AfctfiET— -Xl::JHffl<DiB*j!j*btfc1tfc£ 

*lzoi^T. ^<70) K»; h *»jaLfc*»5*»©«BBSfi<i: 5 . Kdot (x. 
y) BPfcJR-f K-y h£»J*L-Cl»fcl»*^i::li, &Ic±KG)*IjE 

"T— C c r #m 1 OBDffiE d T h 1 efc V ^fr^frtomBi&fiti O Ut? 
7S 4 3 3) e fitlET 1 — 2 C c r S51 (DEMISE d T h 1 «fc y * 

(x, y) ICOIVC. *>7 W C 1 © h**>fc"t**J3tlTtt5 (* 
^•;/:?S 4 3 4) „ *fc, S h&*^k LfcZt*>5»ttiRttCRSTlcl4tt 
2 5 5£A*l (T^y^S 4 3 5), fiUlE^— $ C c r tJn^filC RSTi Oil 
MtStCe r r t LT#at>4*J«SfT<t5 (Xf-;7S 4 4 0) e COT 
jJRJSISSCe r rli, _tiiE L 7zlS3lt!£8i<!&S (I25E. 7f?7'S450) |C 

*T «y^S 4 3 3lCfct*T, ttlEx-' >C c r tfW, 1 ©HiEdTh 1 J: y * 
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£ < ui^kPM£hm-£\~iz* mi (DfflmEdih icty/j^nm 2 (disuse 

d T h 2<fc y ^&L^S*^fl)J|a!BiSff<c 5 Uf-^S441) „ ilf-^c 
crtf. mi (DPsSfilE d T h 1 JUTt?m2(7)EfUSE d T h 2 <fc y **l*£*»JW£ 

*ifca^ici4. *-a>iijftTSURi-'<£augii3i k-^ H^sj-^i^t^^asroaa 

Trfc&tWt&o HJ]*>. -tOjSlcaft K-y h£flMT3£ LTC d o t (x, y) 

i=.oivc. ^-r k ->7W >^ c.2 0 K-y h^-tyft z&m.&fiUo Ufv 

4 4 2) o & K«y h$t>tLfc-i^btSlHCRSTl:l±l 1 2 

8 -5 (T^y^S 4 4 3). Ml-, fillE'r— * C c r *<. m2 0>KUiE 

d T-h 2]aTT?**£Wr**u*::*i£Ktt. *a>j6l~liaRS&£ra*rr K v h£» 
fi£Lfcl*fc4m»rU Cdot (x, y) fcOl^T. ;"£;jfc(D v7 C 1 , C 

") 2(7) K-y irf&ifiS^fco Uf-y^S4 4 4) c 362i£<D 

K-y h£/f?iLfcw£7^*SmfiCRSTlclifil0£S5ST'5> (^f^S4 
4 5 ) « 

ju-t-c. mm Lxi^wmi-sk* y<?i~± y K-y htfMSftxi^t^^ 

C 2(Dl*T:K£?&J&T&>^fc&lMil^:h,4 ) ff$Jdc^^ 

ZftKtt LT. H-f >?(£> K-y tiTl^^l-li. ^fy?S446 

IcffiSlifcfrU i/7W>f C1, ^-f hv7W >?C2lcoi*Tli, K-y 
K^»lftL<tL^0t L (7f'^S446) » *SMC R S TICl*. fit 

2 5 5 $SS;Sti)iI5?7tf? Uf^S4 4 7) o ED*.. fe-f>?l-J: y K 
■y h#fl*Ji£$;h.Tl^C t *^ vT>J$#OT K-y M4JBflc-fe»--?\ LfrL&fcfr 
tvTXDiS K«y hA<fl$fi)c^^ifc*(7)<t L^fcLTSSIIfilCR S T$SStS© 

±2ELfc3S;^ K-y h(D^fi£<D*iJWi (XT«y^s 4 3 4. S4 4 2, S44 4fc 
«fcl>*S4 4 6) fcJzim^fitCR STCD&S (Xf»;^S43 5, S4 4 3, S 

Uf'^S440) . 

7W (7)38$ K-y h(7>Jf$fi)clc^ff Z <t *<T-£ BP^. «-f>*l:: 

^#^L^3K (&AU26) 
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n<UZ> 0 ZOtzfi* *-f t v7 W (fc*i*tt7-tz:/$-f >£) ico 

s'sSftALTl**;: fcOJBttfclwOHT. BUS"*"*- *88*6fiCCI4« 12501: 
jjt-f T^-y^S 4 20tv7>'f >?lC-3lvca>ffcjEx — * C x £#*>fta>K. 
->7>-f >^l=*3^Tfl)BIB"T— £ C (x, y) lCj&-f >£a>R§S3-r — $ K (x. 
y) ^iJDS.TLN* 0 Lfc*^t. « 2 7 BtS Ufc^f 4 3 1 -C^Afctt 

IEt — 2 C c rtt % 

Ccr=Cx+Cdfer 

= C(x, y)+K(x, y)+Cdfer 

X^r-v^S 4 4 7 in *5L%T. JR-f ^fl) K*; h$»*Lfc«6i:. *>7W> 
^7 lCOt*T0)$§^fi! C R S T|C(fi2 5 5 JttA Zft^ffilETr — $ C c rfrb 

Ce r r=Cc r— CRST 

= C(x, y ) +K (x, y)-CRST+Cdfer 

ICfi|2 5 5 ^iSSLTLN^Zt^b, dO>ii£<DfSII18CRSTIi. 8A. «-f 

K (x, y ) — CRS T = K e r 
IRJ6iJ , * t 5^' ! r^^S 4 5 OT'Ji y© v7>-f><7 0> K-y h(7)^fi)clZj5?!fe^*t^>C 
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K (x, y).£J07L5M-(9S2 5i^f 7^S4 2 0) (4, «®*-f:/$(ZO 

WtBHttLT^*. !&4ilJ£ff!ia>!g2 5BI=*tJS*#T*2 Bi^f 0 

tej:i;V7>{coL%T©K«atJ[»a-_;(^Try^s 4 5 oa>M) juti±. ra- 

"Cfc-Sc S2 8.i|-^Lfc«):?lC. m5Hi60!l1?tt. JR-T ICOI^T© 2 fiHb 
(7)«QS (Xf-^S5 1 O) <7)&, itiETr— $ C x _£#tf>5«lM.fr«t?*<. C 
roMG>«B*<W438J60«4:ttJl<EoTl*-6. fiP*>> W 55Effi«Ttt. telE^r— 
$Cx£, *>7W ^(COl^TCDPgSg.^— * C (x, y) CDPglS 
f-^^b«'f>^© K v/ HCOt^TeDi&^litKR S T £3&g L f-ill-. fSS© 

Cx = C (x, y) + {K (x, y) -KRSTJ -KCW 

Z©3«Hb«tta©»«**2 9BII-55Lt=. *5»«0)3ffi<t«i31-ett» H4 

2 7H^f«^S4 3 2) ^05*iJWi$SS*< Tnoj "efc-s fcH^lcSSfrSJt 
6->7>OK9hC1, C2&*Z?lZ?Z>&m (Xf7^S4 4 6) fc«kU*$S* 
|gCRST|g2 5 5!C|gST-5>5&S (7,f»;?S4 4 7) 7?£L£:l\£ 

he 1 , C "7i::-t<&£liLTl>£:i^0)-C. 
MfiUBtt (&IU26) 
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"«ttt*<?¥S-r«>. 1§L. fc-f h£JBfi£Lfci8£l~tt, flR-f ©BBS 

f-^K (x, y) ^b«*ilKRST$aj|[Lfc«* (lEttl-l*. ZtUZM*- 

(KRST = 2 5 5) . v7 W ©^JEx — $ C x 14. ->7> 
-f^^KWf-^C (x, y) &Vfr2tsmtU*Ztfri>>. V7>>f>^© 

BP*,. v7 -DUTOtelEx— $ c x £#*>4©lz. *-f>?©P8H-T 

S T = 2 5 5 ) . K-y h ©3fi«l= v7 > -f © K ^ h*<*T/i*il= < 

SttJEttl*. IStA/t'O SBfMlziimK'y hfl)ifi«ic*>7> 

J6«TM4, »*ttl*fl*ttKCWI4. ttlfcLfc**. fit 1 J: L J'h$ iMI, fcSLMi 
**fctt£LT*J:l\, 'h$L^ffifr*vli» v7W >?© K«y H*sp*&«)l-I4 

»i***nf»f < mi «fc y**o:tttt*iii'->7w>^fl)K7 

tjt><t:*$>5)c tats. ±nmmmvit. ->7 w>?£3fintLfcjb<. ss^ao: 
4 3«»©ia±©-f ^fctttfjRHfefc^"? K$ffl«-rtiii, 4«<tia±a>«iB* 

&mem&rz>mtiLt&*&fritx* 2mtvL±&nm-x*,9n^ *> 

> ? |r o l^T & fflf & - £ £ 4 o 



WO 98/03311 PCT/JP97/02491 

M2) (Z)teJfc<D««lZffl/rf *ZfcA<-etl>. Z<7)ii£0>/N-? h-l^g©- 

< {&a>«aai±. S 4 31*601 fcEI-fcOT. *0>T 2fiTflm*£E)-i Lfc. 
z:h£<D»«<BB«BfcoLvci*Bl8j£*IB-*-*>. SB3O0tt. >7W>^i:^ 

S 6 0 0) ->7 W>?<7)flgS9¥— $ C (x, y) l-gOLNT. v7W 

>£C1 fc^-f h*>7>-r>f C2*<-t*f?5h.5E58'r'<*IEakiRa!. BP*>K?h 
IH^^C 1 (x. y) . C2 (x, y) *«J3£f7fc 5 Uf^S6 

05) o m-ovi-* ysisir^* hb«* (ib&srk) i±. 

J6«T?BiflBLt=1Bi 3Hlcs55LfcBflfl&£ffll*T£a&*z Z 5 

Lfc#a6fc*>7W:>? C 1 |:roi^T0>BB$f;££C i (x, y ). lc£-3i*T*>7 
>-f >?C1 £2fiHbU tS*fflCRST*3RA*jEa$fitt5 Uf';^S6 

i o) c ->7W^c i icoi^T2flntsiT<t^. % 

Z 5 LT3fctf>fctt*«CR S T£ffll^T, v7 W KOl^TOTtelE 

^r— $ C x ZmmZiTti 5 Uf»;?S6 2 0) 6 f^IET-*— C x l±, ^ 

-f h*>7>-f >^C2ICO^T0)IBftaflEC2 (x, y ) ->7>-f>fC1 
OIBttaiflCCI (x, y ) ^&«>7W>9C 1 © K-> H:oi\T©tt«*CR 

Cx=C2 (x, y) + {CI (x, y) -CRST] - WC 

- = i ^- JHrn-=r >t/-^„att»if,+_J*. =, V7 C C IT OI.\Tff) 5>fifi 

ftfflftl ?/7S6 3o) £frfc5. 2fflHtfl>ffi3i*» SB i 3U6W=fce>*3 

>^C2IZ-D^T0)R*14««iaSff<t^ Uf7^S650) % v7W>$ 
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CI. ^-f K v7W>? C 2(D*> • 7f2\z& iJSCfcRIS. JHi2a>!Jiilz 
£5*£i*&o KUlfl)«l3£BBa)£l* (0<x^Hmax, CKy^Vmax) 
l^jfifflt" * UT'^S660 fcUL S 6 9 0) e 
JU±»MLfc«6 5gM5«lcj:*ili % aa<DKlK C i £aaa>«lW>$ 

— >*J«SJSR-f £7b<T'£&. ZO)mS. SBTRtttfflO)*?!-. a«*<*5l* 

i±. ^>^roq±*@ss(c«fc ym<iffiasfcyroass* < m' l j:i)2?isiu±(7) kv k 

-f h vT W C 2 t^PjC^CDT'fe'&i: Lt. «ka*fl<C^.tfJ: L>0)T'fe§ o 

zro^ 5 men^n officii, /n- K«>x7«lB)t^-f >^«flEo«a*tt* 

*6J8tfcflH=fci*T» teiE¥— $ c x £##><&5ag (S 6 2 o) £. 

Cx=C2(x, y) +C1 (x, y) -CRST-WC 
£T*ltf. C2(x, y) +C1 (x, y)l±. v7 > -f > ? ^fttfUSTf ^< $ 

Cx = DS(x, y) -CRST-WC 
i:Lt*i64Zi:A<t$4. d C7) l£, :7s 6 O 5 "CJfcibfcJ: 5 lc % 

a«a>*iw ts^'f >?is:&a>E»aR£*tf>&jrr&a>-i?tt£:< . as 
*<* oj -r > ^ © K»a a t= <t s a s f 4t i< a i ^ t (= <f <b . e l c o « t 



:»*J8* (ttflN26) 
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2.0 i*3izfflS:-r -feet ti^Itt-cfeS. fliJ?Ui\ =«>tfi— ^ 9 oi^btt; 

'J 2 0{RiJ|C/\— "7 I >tva-JI' 9 9 # t'^^OZ £ l~&£> 0 C*l 

t.t^m^^H^-T'ij V ^ hOi7^D^7 Ali. *3IJfi«Ttt. => > t' 3. — ? 9 
OrtODM— K-r -f*£^lcM**lT*S y . =1 >tf a — * 9 O A<jEWr 

O0)rt»l^l£iS6L-Cf4fflf S»fflt-r-6^ tit Bim-Cfo&o tot*. ffl«EH»£tt 

>t'a- $ 9 Oli. ^□^7AI-fifeoT®^5aSlcBa^-5>»lf^^*J 
fipT£fc&0&?I;15^*!iS£ll*7-t-i>C P U 8 v£«*»i£Mc. /^X8 0lzj:U«S 
lC«tt*:hfcafca>&»*«K.<&. ROM 8 2 1*. C P U 8 1 -Cfca2MUB«* 
fr-?Z><DlZ!&mteZfa<7 = 7J± J $>T— •$> SfttftlftLXfcy, R A M 8 3 li, PI U 
< CPU 8 1 T?&S/1l»©S^llft1"^roiC^^JS£«-?I^P^ i 7A^T : --$' 

2 Kl 4A*?><J!>flMtd!>A#£6] y, dl^l-f 7i-^8 5li. 3? 'J 

2 O-^CD-T — •$» <7>fcti2)£E] So CRTC86I1 ±1 3— S^PTttKi C R T 2 

1 ^(0«*aj***J»L. "T-f X^7P> hD-7 (DDC) 8 7li % /\-Kt* 
1 6*7l/4*>^ K^-f ?1 5fc6l*l*l8SL<j:i*CD-ROM K^-f ^ 
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tOfUCO'f— "SXDlSS^flJffil-f £0 /n— K-T-f 1 6 \Z\t. RAM83l:D- 

71-7. (S I O) 8 8 A<8Mfc£2h,Tl*4. C(DS I 08 811 ffA 1 8 
l~fc«£*lT*>y, : EfA48^LT > »Sfe*BEJ»P N T tlTL^ft. 
e(iljb'lit3 0ll COS I O 8 Bfc«fctf s E7 f Al h 

7— ^t»» : **iTfc-y, ftso-y— -s vi=«a-rsziicj: y. ibms 

'Mti^P^7AS7l/*'>^f"fX^ FD*CD-ROMtJ:iJa- 
<D~P Lx^->^;U J r-f7.^-VCD-ROMlCfB^LTfc< :3 > t" 3. 

^sci=*»i$*t«). ««stnirj:y-f ^^rottss^&iaass^Rs-e- 

TaxtC&ffli. 1321 (A) ~ CE) £51-, -f XJUNZi&iSlZ* 
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^□^'7ASSlt a«fl)*/j:4 2tt«lSlJtfl)-f ><;*ffl^T, .$Rin0>iBtt$. 



WO 98/03341 



PCT/JP97/02491 



l£SBfi;£J£lc£^iM:. 2)U±CD£fiHb£fTfc-3-C. WrE*<4iBWafcyo!)ji 
2. m*a>fi£B1Ri *E*©HJJW»-CftoT, 

ai?*y. 

mi-. »JHttBsasfcy©aK*<««^r*i*»~^ofl!ia> Kv K&*fiUba>« 
*^*r3i^T. inrEJiittffiajafcyoasA<*«L^*u^flb*©«©K^ kcdib 
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3. WjR^fiBBSSi flHE»0)HJ88811-tf*oT. 

X. KKv htJBJSTS^SfrroflKfc* f£ K-y HemoM© K-y H-out 
IflSEfS 2<DK*;h W^SI* ttff lOh'vh »fifc¥Ri:i J: y 15 SB K -y h 

Ml-, ISm 1 , 3S2<73 h*«y h»I**IK*aJ:S K-y hff^0>3f**a>¥i]»Tl~&-3 
HieRSWIOTC-»fl>LfcHJB|jiatKK^ Mc«fc yjlS!$*iS0]B«aflE£a> 

»2ia>H*lCOlvca>l!lrie»1 *fctt*2fl> K -y K»J**Wff#RI=fctt4*tre K 
•y h»J*0*J»iCcjRtt$1i-'5J: 5E»r&IS«tt«[#S*«S.fc 

i 

■» -l- I 4.0lk«llieP.I-«Xi«-r *JtS3 HI ir*r fSifft Ht +— LI <Tl *1B Ffr ^>t S 7^ O iff SB 

fcLtOK? KO>?*><Z)l &?S(7) K-y hl-^L>T. 1$ K-y h*<$M§-*"'<*RSnittT 
BkflM K-y h©IE»Ml::*-3l*T. IS K-y h£»j*-rS**g*0«K£*7<i: 
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<bK«*i»?lTttIELfcffllIEffl#S3|t*>ft«liEflS^38«*fSi:. 

mw* m $ *t t= k y h f c «b o r mm t *i t= Km fit t © n *c fc * <t ssm £ a s 

5. KIE«i CD K-v H»Bt«K*«ft*<, *tt!BWSfcya)a«A<JK^«(Z) 
fi^co K-y H~o^TC04yJWr£m«i?^KT*fc£iS;fcCDiBM 1 JJifcl*LM#CD 

e. tnrEJBi to k-v hfjfiJt^jBjf#i2*<, JHttiB»afcy©ajs*<«L^fl)j(Z) 

7. H*a>fiSB1Ki *<f^La*03IBH*4SI©^r*i^EISfl)HlBflSS« 
KK, MESH , »2© K-> h»J*JpJWi*iftl=J:S h»B£a)**Rfl)«Brl= 

g-3 * . ffrseaig $ tmmm tmzm&mn s tz y cD3Rg*<iik * 2 am a 
±g>k? nz±yn3H*Jh.4re»aata)*taaKafcLT#*>, s*aftn& 
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h M f&m BJi ^fft (c £ If & hU !B K •;/ h fl* (7) £J Bfi I ^ 5 Jfc $ # * J: 5 E^"T 4 K 
8. IS3^0)iESimi flSfcl*LBS#0)l5BBS5 4JSauvr *i.jfPtBfEG)EPS!lga 

fey. K-f >^icj:yj|tttaBiuiifcya)aKa>Ji<t*2a»iu±a) hsm 

pJffiJEt^^KT** BRIM. 



M#XL^*5 (3UUJ26) 
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flugE^^ K*<i»KJitttnBwafcy«)aflEoiint*2«aiJsi±a) h*»i*-r 

i 5. 15*0)15®!!! 1 AflllEttOBiWWCft-sT. 

16. HME^-v Kit. < Hv7>, v-tf>^(7)<5lH*MCO^-C;"»aSt 

1 7. SX$(Dici$l 4«IEtt0>EPHtt«-C&-3"C, 

fltjSB^'V KA<tilSBm<iffia^fc l J©;"BJSa)^3ti:*2liJiUi±(7) h 

(3UM26) 



WO 98/03341 PCT/JP97/02491 

£1 

j: o^v ^ -f > ^ i c -3 l ^ x *e ib w a fc y o> aae * 2 a a iu ±<o k 

EPBSB. 

18. mttffl«^fcy<7);TgS05m^«> : S^fe'l'>^l=«fc^2fl?SJU±a) K 

K*fte,*ifcj»»'fe-f >$a>ssi::*-3i*-c. mmm^^o\z-Disx. zu 
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19. ig^(7)tEffl^1 8Ij||e«03EnBlJ^ST?feoT. 

i* * «fc ? fiE^f *>S££ffi&3M£ a. fc 

20. flfi*a>t&fflfti eUSHKOHJaii^Stfeo-c, 

21. SI*<7)iEfflSl2 0*E«©BIWISI«-C*-3T. 

2 2. HHbB^-;/ K*<, l-S©llfcS2««12Ltfl> h^MpTSIfc 
Ht?«>^)is^o)iia^ i ^^LNLii*roifiBB4ii*7ii3:w^cDlBBmi 8 

^(D LN-rttA>tBK0)EPB>JI$1So 

23. ME^? Kit. -r>^a»l=»H-5)*iY=M*^0«EOWtolc 
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S3 

24. itiis^^Kii. -r>^aancKiff,*ifc3B!»*^a)amicj: y*s 

TPlS2m 1 0) K v h^Jt43J»T#RI-J: y h He -3 

K#*&ftfcJ5BrMfc|gM£. «&K«L*a>flWa> H= «fc ySESr^^EB 
ftiKl:llli*L-C. Kte^CDflW© Hcoi^-C<Z> Kv h»Bt©*]WI=«-r*IE 

2 6. IS*(7)lEffl^2 5^BBKC7)EP»J^ST'fcoT. 

27. 4L&BTO£fe ya)iftgc75m^i)2S3SJa±ro tt&fo±\z 



WO 98/03341 PCT/JP97/0249J 

ft* fj£"5J filter KfcflHiU K&#flilzJ: y £PB»fl)Mflfc£Et&T«>EPBfl8 

t 

2 8. M*a>ttm2'7SEtt0ffln&B'Cfc-3'C. 

2 9. Sfi^(Dlofflm2 7«IBK0)EnBIJSST-fcr5-C. 

£**J!fft (&AI26) 
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Si- 

ot, 

31. ff*<D|BBK3 O«s£a0)EPfi!iJ^iET:*)^T. mi*fcli*2©K 

^ »m /xscs* \li -I-- 1 I /r\ rtr m B5 f - Z o I- /T\ LT .»« U 3t Pn^^$&$Jjl 

CTHT*£B«©ttB«MB*fil=n#A:& U 

£tt*JBtft (3UN26) 
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i^KfiaRSi^So^T, 2m.ta>#«Hb£f7tto-c. liremteffiaiisfcyoa 

tJ§g5g-r^<$lBt*aJSI-J5l»i*1+. ISSB&aJstl-ftoT. 
B*1Bft:&&. 

3 6. mtt®a^t=ya);msom^'&2ii^ju±(D h£, sbii**^ 

flJlBA2jLt=PglBHI*§l^ ffllBB®iga)ifieiO)fliS^^®m*^ffiitt$^fc*^ 

aafcya>afls©ii<i:*2afli]a±o h 
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3 7. IimCDlGfflB3 5II^fc^l»^0)iBSim3 6 IgC: SBftCOiH&Befl 

KBBfeO-f |c «fc « K * h t »lsfT * £ WW S*ifc * . ■ ffTBl|LBB£ fc 
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